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ANDA 74-035

Mylan Pharmaceuticals Inc.
Attention: Frank R. Sisto
781 Chestnut Ridge Road
P.O. Box 4310
Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application dated
January 10, 1991, submitted pursuant to Section 505(j) of the Federal
Food, Drug, and Cosmetic Act, for Ketoprofen Capsules, 50 mg and
75 mg. n

Reference is also made to your amendments dated July 5, 1995, and
March 18, May 21, June 10, November 13, and November 2!5,1996.

We have completed the review of this abbreviated application and have
concluded that the drug is safe and effective for use as recommended
in the submitted labeling. Accordingly, the application is approved.
The Division of Bioequivalence has determined your Ketoprofen
Capsules, 50 mg and 75 mg to be bioequivalent and, therefore,
therapeutically equivalent to the listed drug, Orudis@ Capsules 50 mg
and 75 mg, respectively, of Wyeth-Ayerst Laboratories, Inc. Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described in
this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated application
are set forth in 21 CFR 314.80-81. The Office of Generic Drugs should
be advised of any change in the marketing status of this drug.

We request that you submit, in duplicate, any proposed advertising or
promotional copy which you intend to use in your initial advertising
or promotional campaigns. Please submit all proposed materials in
draft or mock-up form, not”final print. Submit both copies together
with a copy of the proposed or final printed labeling to the Division
of Drug Marketing, Advertising, and Communications (HFD-240) . Please
do not use Form FD-2253 (Transmittal of Advertisements and Promotional
Labeling for Drugs for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign be
submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the time of
their initial use.

Sincerely yours,

Director -
Office of Generic Drugs
Center for Drug Evaluation and Research

cc: ANDA #74-035
ANDA #74-035/Division,File
Field Copy
HFD-600/R~ading file
HFD-82 ,
HFD-8/P/Savino
HFD-610/J.Phillips

Endorsements:
HFD-623/M.Maust/10/22/96 ~~1.~~ [~”a’~+~
HFD-623/V.Sayeed, //ph=D”/10/24/96 ~+ ~~. ~~~~ @3c’r6
HFD-617/R.West for J.Wil o
HFD-613/C.Park/10/28/96 q~yq~:r, /
HFD-613/J.Grace/A.Vezza f r/10/ 9/ 6 fi~%,:~~p.~{~;wIC-Z’?+L ,

x:\NEw\FIRMsAM\MYLAN\LTRs&REv\74035R3 .AD “/
F/T by: bc/10-29-96 (+,
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OF APPJIT-
Mylan Pharmaceuticals Inc, Attention: Patrick Noonan
781 Chesnut Ridge Road, P.O. Box 4310
Morgantown, WV 26504-4310

Orudis@ by Wyeth-Ayerst

~NTS N/A
~ N/A
~ Xetoprofen capsules
~: N/A

~ NSAID

~ Oral, Capsules

EQLEIUX 50 mg: No. 2 light celery opaque 0692 can}bodv.

11. Rx

hard shell gelatin-capsule filled with-a ~h~te to off-~~ite”
powder imprinted “Mylan 4070” in black
75 mg: No. 2 light aqua opaque 0621 cap/light aqua opaque 0621
body, hard shell gelatin capsule filled with a white to
off-white powder imprinted l$Mylan 5750t~ in black

15.

16.

17.

18.

19.

cc:

AT, Ketoprofen
C16H1403;M.W. = 254.28 CAS [22071-15-4] *
nz-Benzoylhydratropic acid.

~ N/A

COMllFNTS

~ =pRO=

~: Melissa Maust ~: October 22, 1996

ANDA 74-035
Division File

Endorsements:
HFD-623/M.Maust/_)M.y~~ ~~”=-qL ~
HFD-623/V.

-~. J“ ,Cpw
Sayeed, Ph.D./ ~~e L&-’ ~

X:\NEW\FIRMSAM\MYLAN\LTRS&REV\;4035R3 .AD
F/T by
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Ketoprofen Capsules
50 mg and 75 mg

ANDA # 74-035
Reviewer: Beatrice P. Chen
74035P.592

Mylan Pharmaceuticals Inc.
Morgantown, West Virginia
Submission Date:

May 26, 1992

Review Of An In-Vivo Bioecmiva2ence Study Protocel
(Under Fastinq condition)

The firm is submittin~ a protocol for bioequivalence st’Jd:zun.aer
fasting canditicn cr. lts csst prcduct, k=toprofen 75 iTL~ c~~sule,
ccmparing it with h-~~==~.-~-;~=rskt=~rudi~R 75 mg cansu.

. -e.

I. ?5ackcraund:

Tlie firm has ccr~ductsti.ar,ds.abnitt=dtiio (fasting and focc) ~ i.-ivo
bioequivalence studies comparing its 73 mg ketcprofen caps-~les-with
W:~etn-Ayerst’s OrudisR 75 mq ca_osules (submission dats l/10/c~ ,
Division cf Bicequivalence date &/19/9i, ._

reviewed by B. Chen) .

11. Introduction:

:.:~~~g rcfen, !-

~ ECIlSCSZCic51. Z7.C1“ir.~lanm.tcry drug, is usei ~cr t-ec~eatmerlt of rheumatoid arth.ricis and osteoarthritis . Thefollowing information is taken from Goodman and Gilnar,’s The
.P.5a2-macslogicz2 Basis of Tl?erapeuti CS, kmerican Hospital
fOIHnUlary Service, AHFS 90, and Fbysicia?s9to’Desk Refer.qce, PDR
2992: --.

Absorption

Distribution

. Rapid and complete oral absorption (absolute
bioavailability = 90%)

. Food and milk (with a 50 mg dose) decreases
the mean c- from 4.1 ug/mL to 2.4 ug/mL,
delays the T- from 1.1 hr to 2.0 hr, but not
affect the AUC.

● To body fluids and tissues with an apparent
volume of distribution (V~)of 0.1 L/kg

● Extensively bound to plasma proteins (99%,
mainly to albumin)
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Metabolism ● Inactive hydroxylated metabolizes and their
glucuronides (liver)

Elimination . Biphasic declination (terminal Tl,vz 2 hrs) ;
slightly longer half-life in elderly subjects

● 50-90% of oral dose in urine (s1% unchanged
drug) and 1-S% in feces in 1-5 days

Dosing/Dosage . Initial daily dcs.e fcr rheumatoid art.hri=is =
form 75 mq t.i.d. Cr ro rig q.i.d.

s Capsule, 23 T,q, 50 r,g and 75 mg

III . Review of the Protzc~l: .szueySC. KETS-91L9

A. Study Center and Investigators:

Clinical and Analytical Site:

Clinical In~;estigac~r:
Analytical I.nvescigat

B. Study Design:

A single dose, rar,ccmizeti,c-Jo-TJa:.-Czossover bi.oequi~~aieric=-’
study under fasting ccncizi~r,

Treatment Druas: Each dose will be composed of one 75 mg
capsule of the following prcducts with 240 mL of water.

Test Product: Mylan’s Ketoprofen 75 mg Capsules
Reference Product: Wyeth Ayerst’s OrudisR

Subiect Requirements:

75 mg Capsules

and 55 years of
body weight
1983) , judged

Forty healthy male volunteers between 19
age, weighed within lo’% of ideal
(Metropolitan Life Insurance Bulletin,
healthy based on medical history, physical examination,
ECG, and clinical laboratory findings (hematology, serum
chemistry , urinalysis, and liver function tests including
protein and albumin levels) will be selected.

Each subject will sign a written informed consent form.



3

Exclusion Criteria:

Subjects with the following conditions will be excluded:

who has received an investigational drug within 4 wee:ks
prior to the study
who smokes tobacco
who has an acute illness or surgery 4 weeks prior to the
study
who has alle~gic response to aspirin, ketoprcte?. or otk.ey
NSAID drugs,
who is an alcohcl cr drug abuser within t~.e past year
who is sick with G-I tract, renal, cardiac, diabetes,
psychosis, glaucoma, or hyperthYroidis~
whO takes sny medications (including CTCs) .-;&-*:w
fourteen days prier to the study

w-------

who has a histcr’y of using psychc:~ogic a.cer.cscz t}.e
presence of cardiac arrhythmias

—

Procedures:

Following a ten hours fast at the clinical st’Jdy sits,
the subjects will be administered the treatment dose.and
kept ambulatory ir. t~~e study cer,ter for ~= ~=~s~ ~;
Ficurs.

Standard meals wili be served throughout the study phase.
No xanthine-containing beverages will be allo~;ed during
the confinement period (-10 hours to 24 hours) . P.fter
lunch (at 4 hours a:ter dosing) , decaffeinated fluit=
will be allowed < ~.

Blood Sam~linq:

Blood samples (10 mL) will be taken at the following
time: predose, 0.17, 0.33, 0.5, 0.75, 1, 1.25, 1.5, 2, 3,
4, 5, 6, 7, 8, 10, 12, 16, and 24 hours (19 samples per
period) . Plasma samples will be immediately separated
and frozen at s 20”c until analysis.

No urine samples will be collected.

Washout Period: > one week

C. Analytical Methodology:

,
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D. Data Analysis:

Various pharmacokinetic parameters (e.g. AUC@~4&, AUCinf, c
T-, Kel, Tl,zderived from the plasma ketcprofen data) will~~
compared for the bioequivalence evaluation. Statistical
analyses will be perfcrmed to assess drug, sequence and pericd
effects usir.g XNOVA. The 90% confidence intervals (the t-~o
one-sided tests procedu~e) will be calculated.

E. Clinical Adverse Reactions:

IV. Canments:

The fizn shc-.Jidr,ak~SUE= that CjCand standa:~ samp:ss w::i
stored along with.the study samples.

2. Inforiiiaticncn the standard curves should be provided.
addition, i: e weighting scheme is used in the construction

be

In
of

the standaz~ curves, justification should be given tc ex~l-ain
the selecticn.

3. For the test product, if a new formulation is used (as
compared .to the formulation used in previous submission) , a
food study should be conducted. A three-way cross over design
is recommended. The meal prior to dosing should be conposed
of the following:

one fried egg
one buttered English muffin
one slice of Canadian bacon
one slice of American cheese
one serving of hash brown potatoes
six ounces (180 mL) of orange juice
eigb.tcunces (240 HL) of ‘whole milk
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4.

5.

6.

7.

8.

v.

5

The batch size should be capsules and the potency of
the test product should be st 5% of the reference product.
The dissolution testing and the formulation should be provided
in the final report.

The firm should estimate AUC_ instead of AUC@24&.

For Kel estimation, the firm should indicate the data points
used in each individual~s calculation, along with theexplanations for selecting those points and goodness of fit
data.

For adverse reaction report, the firm should indicate the type
of the product taken (test or reference) prior to the
occurrence of the adverse effects.

It is suggested that the subjects be between 20 - 40 years of
age instead of 19 - 55.

There are two minor errors in this protocol:

(1) In the cover letter, the word tolmetin should &
corrected to mean ketoprofen, and

(2) Onp.7, total blocc?volume of 170 mL should be changed to
190 mL during eack phase of blocd collection.

Recommendation:

The protocol for a proposed bioequivalence study comparing
Mylan’s ketoprofen 75 mg capsule with Wyeth-Ayerst~s OrudisR
75 mg capsules is acceptable provided the firm incorporates
the Comments in the revised protocol.

& ,&--k r. LZ+__
Beatrice P. Chen, ph.D.
Division of Bioequivalence
Review Branch II

/

RD INITIALLED FPELSOR
FT INITIALLED FPELSOR IJubwwri ;. y

Concur: %12A&’&-vRn@J Date: 6]7/7<
Shrikant V. Dlghe; Ph.lil.
Director
Division of Bi.oequivalence

BPC/6-9-92/74035P.592

acc: ANDA # 74-035 original, HFD-604 (Hare) HFD-630, HFC-130
(JAllen), HFD-655 (Pelsor, BChen), Drug File
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Ketoprofen Capsules Mylan Pharmaceuticals Inc.
50 mg and 75 mg Morgantown, West Virginia

ANDA -= 74-035 Submission Date:
Reviewer: Beatrice P. Chen
74035SDW.191

January 10, 1991

Review Of Two In-Vivo Bioeau ivalence Studies
(Under Fastincy and Non-fastina Conditions)

And Two Waiver Recnaests

I. Obiective:

The firm has submitted two in vivo bioequivalence studies comparing
its 75 mg Ketoprofen capsules with Wyeth-Ayerst’s OrudisR 75 mg

capsules administered under fasting and food conditions for
approval. The firm has also requested waivers of ~ vivo
bioequivalence study requirements for its 50 mg and
Ketoprofen capsules.

II. Introduction:

Ketoprofen is a nonsteroidal antiinflammatory drug used in the
treatment of rheumatoid arthritis and osteoarthritis. It has the
chemical name of 2-(3-benzoyl-phenyl) -propionic acid and a pKa of
5.9. It probably acts by reversibly inhibition of cyclooxygenase
and lipoxygenase which involved in the synthesis of prostaglandin
and leukotrienes.

Ketoprofen is rapidly and completely absorbed from the G-I tract
with an absolute bioavailability of 90%. Oral doses of 50 mg, 100
mg, and 150 mg yield linear Cmax levels of 3.2-4.8 ug/mL, 5.5-10.1
ug/mL, and 13.1 ug/mL, respectively. Food and milk together with
a 50 mg dose decreases the mean CMX from 4.1 ug/mL to 2.4 ug/mL,
and delays the T,m,from 1.1 hr to 2.0 hr, but not affect the AUC.

Following absorption, ketoprofen is distributed into body fluids
and tissues, such as synovial fluid and CNS with an apparant volume
of distribution (V) of 0.1 L/kg.

%
Patients with alcoholic

cirrhosis appear to ave increased V~.

Plasma ketoprofen is 99% bound to proteins, mainly albumin. It
declines in a biphasic manner with a terminal T1,2of 1.1 to 4 hrs.
It is converted to the inactive hydroxylated metabolizes and their
glucuronides in the liver. About 50-90% of dose is excreted in the
urine (with less than 1% as unchanged drug) and 1-8% in feces
within 1-5 days.

Ketoprofen is marketed only in the form of capsule 50 mg
and 75 mg) . The initial dose for rheumatoid arthritis is 75 mg
three times daily or 50 mg four times daily. Reduced dosage is
recommended for pain relief and in renal impaired patients.
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III. Study Center and Investigators:

Clinical Site:

Clinical Investigator:

Analytical Site: Mylan Pharmaceuticals Inc., Morgantown, w

Analytical Investigator: Patrick K. Noonan, phoD.
Director of Pharmacokinetics

IV. In-Vivo Bioeuu ivalence Studies:

Two studies were conducted with one under Fasting and the
other under Non-fasting conditions.

A. Fasting Study: Study No. KETO-8918, 10/15/89 - 10/23/89
B. Non-Fasting Study: Study No. KETO-8921, 10/29/89 - 11/06/89

V. Study Desiffn:

Each study was a single dose, randomized, two-way crossover
bioequivalence study.

Treatment Druqs: Each dose composed of one 75 mg capsule of
the following products with 240 mL of water.

Test Product: Mylan’s Ketoprofen 75 mg Capsules
lot # 2TO07G (lot size, ,otency 99.3%)

Reference Product: Wyeth Ayerstls Orudis R 75 mg Capsules
lot # 9880396 (exp. date 09/91, potency
99.4%)

Subiect Reciuirements:

Male volunteers (26 for Fasting study and 20 of that same
group continued for Non-fasting study) between 19 and 36 years
of age, and weighed within 10% of ideal body weight
(Metropolitan Life Insurance Bulletin, 1983) and were judged
healthy based on medical history, physical examination, ECG,
and clinical laboratory findings (hematology, serum chemistry,
urinalysis, and liver function tests) .

Each subject signed a written informed consent form.

,
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Exclusion Criteria: Subjects with the following conditions
were excluded:

who had received an investigational drug within 4 weeks
prior to the study
who smokes tobacco

who had an acute illness or surgery 4 weeks prior to the
study
who had allergic response to aspirin, ketoprofen or other
NSAID drugs
who was an alcohol or drug abuser
who was sick with G-I tract, renal, cardiac, diabetes,
psychosis, glaucoma, or hyperthyroidism

Restrictions:

- participated in a clinical trial within the past 4 weeks
- taken any medications (including OTCS) within fourteen

days prior to the study

Procedures:

For Fasting study, following a ten hours fast at the clinical
study site, the subjects were administered the treatment dose
and were kept ambulatory and remained in the study center for
at least 24 hours.

For the non-fasting study, following an overnight fast, at 30
minutes prior to each treatment dose, the subjects were
administered the following standard high-fat breakfast which
should be taken in 15 minutes:

8 ounces of whole milk
2 scrambled eggs
2 strips of bacon
2 slices of toast with butter
2-4 ounces of hash brown potatoes

Standard meals were served throughout the study phase.
Alcohol, caffeine and xanthine-containing beverages were
restricted during the confinement period (-10 hours to 24
hours ). After lunch (at 4 hours after dosing), decaffeinated
fluids were allowed ~ ~.

Blood SamDlinq:

An indwelling catheter was placed in a forearm antecubital
vein. Blood samples (10 mL) were taken at the following
time: predose, 0.17, 0.33, 0.5, 0.75, 1, 1.25, 1.5, 2, 3, 4,
5, 6, 7, 8, 10, 12, 16, and 24 hours (19 samples per periodj .
Plasma samples were immediately separated after
centrifugation and frozen until analysis.



4

Urine SamDles:

Urine samples at the indicated time intervals (-l-o, o-2, Z-

4, 4-6, 6-8, 8-12, and 12-24 hours post-dose) were collected.
After measuring the volume and pH, aliquots were frozen for
possible analysis.

Washout Period: One week

VI. Analytical Methodology : (listed under each study)

VII . Data Analvsis:

Pharmacokinetic parameters, AUCO
l’

AUCinf, C TmX, Kel, T,,zwere
derived from the plasma ketopro en data. T~&se parameters were
analyzed by SAS using GLM procedure for analysis of variance
(ANOVA) to determine statistically significant (p < 0.05)
differences between treatment, sequence and period effects of the
test and reference products. The 90% confidence internals (the two
one-sided tests procedure) were calculated for the major
pharmacokinetic parameters for both fasting and non-fasting
studies.

The firm also conducted log transformation of Cmax for the fasting
study .

A. Fastinu Studv

Study dates: Oct. 15, 1989 - Oct. 23, 1989
Study No. Keto-8918

Subiects:

Twenty-six (26) male volunteers started and completed the study.

AnalYtical Methodolocry: (Not to be released under FOI)



Clinical ComDlaints:

One volunteer complained of a slight swelling of the upper lip at
one hour post dose which lasted about one hour.

Study Result s:

..
All 26 subjects samples (26 x 19 x 2 = 988) were analyzed and 61
samples (6%) were reassayd.

The reassays and the final data are reasonable. Among the
reassays, 64% used the mean of original and reassay readings, 31%
used single reassay values, 3% used the duplicate reassays, and 2%
used the original data.

The plasma levels (Table I, and Fig. I, attached) and their derived
pharmacokinetic parameters (Table II) are summarized below:
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Table I Fastinu StudV (n=26)
Mean Plasma KetoDr ofen Levels and Pharmacokinetic Parameters
Followinq An Oral Dose of Keto~rofen Sodium 550 mq Tablet

Test Product: Mylan’s Ketoprofen 75 mg Capsules,
lot # 2TO07G

Reference Product:

Time

hr

o

0.17

0.33

0.5

0.75

1

1.25

1.5

2

3

4

5

6

7

8

10

12

16

24

Wyeth Ayerst’s OrudisR 75 mg Capsules
lot # 9880396

Test

ug/mL

0.00

0.02

2.62

4.67

5.14

4.67

4.08

3.70

2.98

1.79

1.06

0.59

0.37

0.22

0.14

0.04

0.02

0.00

0.00

(%CV)

300

68

57

53

44

36

35

35

37

45

39

35

32

50

150

250

Reference

ug/mL

0.00

0.00

0.96

3.52

5.77

5.68

5.04

4.29

3.14

1.69

0.93

0.61

0.37

0.23

0.18

0.06

0.02

0.01

0.00

(%CV)

92

70

55

98

34

33

25

34

27

49

43

39

78

217

400

300
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‘“CO- T
ug-nrfti

AUCinf

ug-hr/ti

Crnax
ug/nu

1Og Clnax
ug/mL

Tmx, hr

Ket, hr -1

K1/2, hr

12.75

13.04

6.19

1.741

1.096

0.424

1.717

T (%CW

(19)

(19)

(39)

(25)

(59)

(21)

(25)

R on)

13.02 (19)

13.36 (19)

7.06 (33)

1.883 (23)

1.010 (43)

0.423 (19)

1.709 (23)

~ 90% C.I.

0.98 93.0-102.8%

0.98 93.2-102.4%

0.88 74.8-100.5%

0.92 73.6-102.1%

I.w 86.3-129.5%

1.00

1.00

*Confidence Interval calculations were based on least squares means.

All 26 subject$s data were used for statistical analysis. The mean
difference between the test and the reference products in AUCo.~ and
AUCinf were both 2%, and the 90% confidence internals (C.I.) were both
93-102% and acceptable. ANOVA showed no statistically significant
treatment effect, sequence effect, or period effect for AUCS and Cmax.

The mean difference for Cmax was 12% and the 90% C.I. was 75 - 100%. The
firm showed that C- data were not normally distributed and calculated
the log transformed Cmax which they reported to be 84 - 101% and
acceptable. The reviewer justified the used of log transformation with
the BOX-COX test, but found, however, the 90% C.I. was 74 - 102%, still
outside of the 80 - 120% range.

Therefore, Cmx failed the 90% C.I. by exceeding the lower limit of the
allowed equivalence interval.

B. Non-fastina Study

Study dates: Oct. 29, 1989 - Nov. 6, 1989
Study No. Keto-8921

Subiects: Twenty out of the 26 subjects who were employed for the
fasting study started and completed the study.

Clinical Com~laint: No clinical complaints were reported.

Analytical Methodol oW: (Same as those listed under Fasting study except
the following)



8

see ●

Results:

The study was completely balanced and 20 subjectsl samples (20 x 19 x 2
= 760) were assayed. Of which 45 samples (6%) were reassayed and the
final data used the mean of original and reassayed values (76%) or the
reassayed (duplicate and single repeats) (24%). The reassays and the
final reported data are reasonable.

The plasma levels (Table II, and Figure II attached) and their derived
pharmacokinetic parameters are summarized below:

Table II Non-Fastinu Studv

Mean Pl~xua Ketomofen T,evels acok inetic Parameters
Followina An Oral Dose of Ketourofen 75 ma Cansule

flE2QL

Test Product: Mylan’s Ketoprofen 75 mg
lot # 2TO07G

Capsules,

Reference Product: Wyeth Ayerstls Orudis R 75 mg Capsules
lot # 9880396

Time Test Reference
..

hr ug/mL (%C!v) ug\mL (%Cv)

o 0.00 0.00

0.17 0.01 (200) 0.35 (440)

0.33 0.37 (138) 0.57 (346)

0.5 0.65 (117) 0.70 (266)

0.75 0.88 (131) 0.82 (179)

1 0.97 (116) 0.95 (133)
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1.25

1.5

2

3

4

5

6

7

8

10

12

16

24

AUCinf
ug-hr/mL

Clnax
ug/mL*

Clnax -,
ug/1111

Ke[ hr

T1/2, hr

Trnax, hr

1.21

1.45

1.74

1.74

1.82

1.22

0.82

0.52

0.37

0.31

0.09

0.01

0.00
T (Xcv)

10.04 (17)

10.61 (17)

2.47 (32)

2.44 (33)

0.3706 (26)

2.16 (66)

3.41 (60)

(83)

(59)

(39)

(34)

(37)

(42)

(70)

(67)

(73)

(106)

(144)

(500)

R (%CV)

10.42 (15)

10.82 (15)

2.94 (52)

2.62 (24)

0.3987 (26)

1.85 (29)

3.17 (41)

1.07

1.26

1.60

2.12

2.18

1.32

0.79

0.48

0.31

0.23

0.07

0.01

0.00

~

0.96

0.98

0.84

0.93

0.93

1.17

1.08

(96)

(67)

(41)

(40)

(36)

(32)

(44)

(48)

(35)

(87)

(186)

(400)

90%C.I.

93.6-101.2%

93.0-103.1%

63.4-104.7%

n.4-lo7.8%

84.0-101.9%

*Calculations based on least squares means.

This food study (n=20) showed a similar mean plasma profiles of the test
and the reference products with a broad peak around 2-4 hours (Table II
and Figure II) . The mean”test to reference ratios of AUCo-~,AUCinf, and
CmaX were 0.96, 0.98, and 0.84, respectively.

Since the fasting study did not demonstrate bioequivalence for the test
product, the 90% C.I. in this study was evaluated. The 90% C.I. of the
AUCS were within 91 to 103%, and ANOVA showed no statistically
significant treatment, sequence, or period effects for AUCS and Cmax.
However, the 90% C.I. for Cmax was 63.4 - 104.7%, outside of 80 - 120%
range. The firm deleted one subject (considered him as an outlier) and
recalculated the C.I. , which became 77.4% - 107.8% and was still outside
of the 80% lower limit.



10

The reviewer did a SAS analysis using data from all subjects for log
transformed Cmax. The Box Cox test did not support the use of log
transformation, and the 90% C.I. for the log Cmax was 74.2 - 101.8%,
still outside of the ~20% limit.

VIII. Comnari son of Fastina Versus Non-fastina Studies:

The present two studies (fasting and food) indicate the following (in
spite of the difference in the number of subjects and not being conducted
at the same time) :

Food significantly decreased the Cmax (about 245%, 6.6 to 2.7
ug/mL) , and significantly delayed the Tmax (from 1 hour to 2-3
hours), and much less affected the AUCS (about 24%, 13 to 10.4 ug-
hr/mL) . These observations are similar to those in the literature
that food reduce the rate but not the extent of ketoprofen
absorption (Goodman and Gilman’s Pharmacological Basis of Therapeu-
tics, 8th Edition, p.667, 1990).

IX. Dissolution Testinq: (Please see Table III attached)

Condition: The medium was 1000 mL of 0.05 M phosphate buffer pH 7.4 at
37°C, and the apparatus was USP XXII apparatus II (paddle)
at 50 rpm.

SDeci fications: NLT dissolved in 45 minutes.

Products Tested:

Test Product: MylanOs Ketoprofen
75 mg, lot #2TO07G
50 mg, lot #2TO06G

Capsules
(size
(size

Reference Product:
75
50
25

Wyeth Ayerst’s OrudisR Capsules
m-g, lot # 9880396;
mg, lot # 9890021;
mg, lot # 9900309
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X* mmuaw?M:
The firmts comparative compositions are

ACTIVE COMPONENT
Ketoprofen

JNACTIVE COMPONENTS

Microcrystalline Cellulose, NF

Maqnesium Stearate\Sodium

.

Colloidal Silicon Dioxide, NF

Croscarmellose Sodium, NF

/
Lactose Fast Flo (Hydrous), NF

XI. come nts:

1. The validation of the analytical
sensitivity, specificity, linearity,
studies were demonstrated, and the

listed below:

PER CAPSULE

w

50.0

K

75.0

I

method is acceptable. The I
precision and accuracy for both
coefficients of variation for I.

standard samples and three quality control samples (0.5, 2.5, and 10
ug/mL) were within ~10% of the theoretical values. The stability of
the samples during storage and reinfection is also acceptable.

2. Mylan Qs ~ vivo bioequivalence studies on its Ketoprofen 75
mgcapsules, 75 mg Capsules, lot # 2TO07G, comparing with Wyeth
Ayerstss OrudisR 75 mg Capsules demonstrated a comparable AUC with
mean difference of -2% and 90% confidence interval of 93 - 103%
under both fasting and non-fasting conditions.

In fasting study (n=26), the mean Cmax for the test product was 12%
lower than the reference product and the 90% confidence interval was
74.8 - 100.5% for the untransformed data and 73.6 - 102.1% for log
transformed data. They were 5-6% outside of the lower acceptable
limit of 80%. The mean Tmax was 9% larger for the test product. In
non-fasting study (n=20), the mean Cmax was -16% lower, and the 90%
confidence interval was 63.4 - 104.7%.
one subject as Ctoutlierw,the 90% C.I.
outside of the lower 80% limit.

Even after the
was still only

firm deleted
77.4-107.8%,
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3.

4.

5.

XII .

1.

2.

Whether the test product with a lower Cmax can be considered
therapeutically equivalent and to accept the ~ vivo fasting study

requires the consultation of an appropriate medical officer.

In the food study, the mean ratios of the AUC&~ (0.96), AUCinf
(0.98), and Cmax (0.84) were within f20% to each other. Since the
Cmax for the fasting study was outside of the f20% of the 90% C.I.,
the food study is further evaluated and the 90% C.I. for Cmax was
found to be 63 - 104%. The firm deleted one subject (considering
him to be an outlier) and the resultant 90% C.I. was 77% - 108%,
still outside of the lower limit of 80%.

The &n vitro dissolution testing and the formulation proportionality
for the test products 50 mg, and 75 mg capsules meet the
Agency~s requirements. However, the final decision on their
acceptance and granting the waivers of bioequivalence studies awaits
an acceptable fi vivo bioequivalence study of the 75 mg capsule.

=
The concentration of the dissolution medium was reported to be O.lM
(vol. 1.3, the waiver request section) which was in fact 0.05 M
(based on the amount described on p.458, Vol. 1.1). The 0.05 M is
the Agency specified concentration.

Deficiencies:

In the fasting study, the confidence interval for Cmax is outside of
the lower acceptable limit of 80 - 120%.

There is a major error in the firm’s calculation for the 90%
confidence interval for its log transformed Cmax. The firm’s
calculation of 84% - 101% (p.86) should be corrected to 73.6% -
102.1% which resulted the 90% confidence interval being outside of
the allowable ~20% range.

XIII. Recommendations:

1. The ~ vivo bioequivalence study under fasting condition conducted
by Mylan Pharmaceuticals, Inc. on its Ketoprofen 75 mg Capsules, lot
# 2TO07G, comparing them to OrudisR 75 mg Capsules manufactured by
Wyeth-Ayerst has been found unacceptable to the Division of
Bioequivalence (Please see the Deficiencies) .

2. The recommendation on the ~ vivo bioequivalence study under non-
fasting condition will not be made because of the unacceptability of
the fasting study.

3. The & vitro dissolution testing conducted by Mylan Pharmaceutical,
Inc. on its Ketoprofen 75 mg Capsules, lot # 2TO07G comparing with
Wyeth Ayerst’s Orudis R 75 mg Capsules is acknowledged.
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4. The recommendation to grant the waivers of ~ vivo bioequivalence ‘
study requirements for the 50 mg, and capsules of the test
product is pending the acceptance of the ~ vivo bioequivalence
studies of the 75 mg capsules.

b&L /? cAA-.
Beatrice P. Chen, Ph.D.
Division of Bioequivalence
Review Branch

RD INITIALLED
+ FT INITIALLED

II -

Concur: =kcvwf-V. “ Date: %/ IL(7[-
Shrikant V. Dighe, ~h.D.
Director
Division of Bioequivalence

BPC/stm/8-13-91/74035SDW. 191

cc : ANDA # 74-035 original, HFD-600 (OGD)

_ ~ , HFC-130 (JAllen) , HFti-6~~D~~ls~~~ r~~~e~~~-~~~
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ANDA 74-035

Mylan Pharmaceuticals Inc.
Attention: Patrick K. Noon~ Ph.D.
781 Chestnut Ridge Road
P.O. BOX4310
Morgantown W 26504-4310

FEB I 21996

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 ~)
of the Federal Food, Drug and Cosmetic Act for Ketoprofen Capsules 75 mg and 50 mg.

1. TheDh&ionofBioequivaience has completed its review and has no fi.nther questions at this
time.

2. The following dissolution testing will need to be incorporated into your stability and quality
controlprograms.

The dissolution testing should be conducted in 1000 mL of pH 7.4, 0.05M Potassium
Phosphate Buffer at 37°C using USP 23 apparatus II (paddle) at 50 rpm. The test product
should meet the following specifications:

Not less than of the labeled amount of the drug in the dosage form is dissolved
in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. Theabove
bioequivalencycommentsmayberevisedtierreviewoftheentireappiicatio~uponconsideration
ofthechemistxy,manufi@wingandcontrols,microbiology,labelingorotherscientificorregulatory
issues.A reviseddeterminationmay requireadditionalinformationand/orstudies,ormay conclude
thattheproposedformulationisnotapprovable.

Sincerely yours,

6f&c-..
Director, Division of Bi~equivaience
Office of Generic Drugs
Center for Drug Evaluation and Research



K~tCprofe~ Mvian Labs
75 mg and 50 mg Capsuie Morganccwn, !W.Z~504
-3NDA 74-o35 Submission Date:
Reviewer : ?raaee~ .M.Sathe, Ph.D. ?4av 23 ,
;~P#74035SDW.5S5-

~(., <, ‘;;<

REVIEw OF BIO-STUDIES, DISSOLUTION AND A BIO-STUDY WAImR REO~ST

-.lNTRODUCTION : Ketoprofen is a non-steroiaal anti-inflammato~
drug (NSAID) . :EfS cnemicai name is 2- (3-benzoyipnenyl) -propionic
acid. The moiecuiar formuia is CIJ&dO~which Uelates to a molecular
weight of 254.29. It is a wnite/off white powder with a melting
point about 9S0C.

The drug is rapidly and completely absorbed from the G.I. tract.
Mean peak plasma levels are reached in 0.5 to 2.Ohr. The plasma
ciearance is approximately 0.08 L/kg/hr with a Vd of O.1 L/Kg.

Theabsolute bioavailability after oral administration is about 90% and
half-life is aDouK ~-4hr.

Currently, zhere are cwo ocher Ketoprofen capsuie formulations on
the market besides Wyeth-Ayerst’s OruuisR, which is the reference
formulation.

The “Clinical ?harmacologyl) section of OmdisR labelling states
that “When ketoprofen is administered with ‘
bioavailability is not altered, however, the rate’~~d~bs~~ti~nt~~
slowed resulting in delayed and reduced peak concentrations Cmax”.

The “Dosage and Administrationll of the labelling recommends a dose

of i50-300 mg ta be taken in three to icur doses. In the samesection it states that “As with other NSAID drugs, the predominant
adverse effects of ketoprofen are gastrointestinal. To attemDt to
minimize Ehese effects, physicians may wish- to prescribe -that
Oruais be taken with Antacids, food cr milk”.

--
--- C7URRE~ SUBMISSION : The currenr =DDii=acicn ~onsiscs of
slngie acse A] =asring --

bio-equivalency scucy comparing
z

75 mg test[Mylan’s Ketcgrofenj and reference (Wyeth Ayerst’s OrudisR) capsuie
iarmuiations, 2] “food challenge” bio-equivalency study
75 mg test camparing!Myian’s Ketoprofen) and z=ierence
OruaisR) ca~su-ie iarmulations, (Wyeth Ayerst’ s

C] aissoiutisn metnodolo~ and data.
ccmnaring me

‘5 mg and 50 mg test and reference ~ormuiations andD] -bio-scuay ‘:laiver requests for the 50 Tlg
iormuiation. strength zest

IZZ.3ACKGRO~ : The firm had originally submitted bioequivalence
Sc?ddies +mr ‘~ T.a s~~=natb ~.=~o~rof=m.-. .. --- capsule ~czmuiac~cn, zotalcapsuie weight 2S0 mg ;n Januafi 10, :991. The application was
found unacceptable by the Agency. Since then the firm has modified
its Ketoprofen sapsuie ~ormuiaticn zo concair.

zctive



ingredient and qualitatively and quantitatively different
inactives . The new 75 mg strength formulation has a total weight of
300 mg. The comparative formulation data for the old and new
formulations are given in Attachment I.

IV.TEST FORMULATIONS : The 75 mg and 50 mg test formulation
compositions are as follows:

Active Component

Ketoprofen

Inactive Components

Lactose Monohydrate

Sodium Starch
Glvcolate

Sodium Lauryl Sulfate

Colloidal Silicon
Dioxide

Starch

Magnesium
Stearate/Sodium Lauryl
Sulfate

Total Theoretical
Weicrht

+

50 mg Percent 75 mg Percent
Strength Strength

50 mg 16.7 75 mg 25.0
1. 1 I

300.0 mg 100.0 300.0 mg 100.0
1 I 1

Ketoprofen is the active ingredient. Lactose is the diluent, sodium
search glycolate is a pharmaceutical aid, sodium lauryl sulfate is
a surfactant, cciloiaal silicon dioxide is suspending/thickening
agent , starch is aisintegrant and magnesium stearate/sodium lauryl
sulfate is a lubricant. The two formulations are adjusted
for a constant weight. Except lactose, all inactives are also
adjusted to a constant percentage weight. The lactose percent
difference for the two formulations accounts for the percent
difference in active moiety weight.

V.BIO-STUI)Y NO.KETO-9412, FASTING BIOEOUIVALENCy Smy :

A. T~TLE : Single dose bioequivalence investigation comparing Mylan
~;~c;;;fen capsuies (75 mg) with OrudisR (Wyeth-Ayerst) ca~sules

B. STUDY INVESTIGATORS AND CONTRACT LABOWTORY :

2



1.

2.

3.

4.

c.
of
of

D.

Clinical Investigator :

Bio-Study Site :

Analytical Investigator : Patrick K. Noonan, Ph.D.

Study Sponsor : Mylan Pharmaceuticals, Inc.
P.O. Box 4310,
Morgantown, West Virginia 26504

STUDY OBJECTIVE : To compare the oral absorption and elimination
two formulations of ketoprofen capsules following administration
a 75 mg dose under fasting conditions.

STUDY DESIGN AND NUMBER OF SUBJECTS : This was a randomized two
treatment, single dose crossover design with a two week washout
period between the two study phases. A total of 40 subjects were
recruited for the study. Seven subjects did not report for the
trial and the firm decided to complete the study with 33 subjects.
All thirty-three (33) subjects completed both phases of the study.

E. SUBJECT SELECTION/EXCLUSION CRITERIA : Volunteers were selected
in the study if they met the following criteria:

1. Males between the ages of 21 and 40 years, inclusive.
2. Physical examination and medical history within normal limits.
3. Within -&lO% of ideal body weight (Metropolitan Life Insurance
Bulletin, 1983) .
4. Normal electrocardiogram
5. Laboratory evaluations are not to exceed 10% of normal limits
(with exception of parameters that are not cl-inically relevant,
e.9. cholesterol) . These tests should include:

a) Complete blood count, differential and piatelets.
b) Electrolytes : sodium, potassium, chloride, calcium and
phosphorous.
c) Liver function tests: SGOT, SGPT, alkaline phosphatase, total
bilirubin, total protein and albumin.
d) Kidney function tests: BUN, serum creatinine.
e) Other blood tests: Uric acid, cholesterol, iron.
f) Urinalysis, urine drug screen.
g) Laboratory results not within ~lo% of nomal range (except
cholesterol and triglycerides ) should be repeated, then the
investigator should judge whether they are clinically significant.
6. Physical exam, ECG and laboratory tests should be conducted
within 2 weeks of the study.

Volunteers were

1. Any subject

excluded from the study if they had the following:

who has received the investigational drug within

3



four weeks prior to entry into the study.
2. lmy subject who uses tobacco in any form.
3. my subject who had an acute illness or surgery during the four
weeks prior to entry into the study.
4. History of adverse reactions or allergy to aspirin, ketoprofen
or other non-steroiaal anti-inflammatory drugs.
5. History of past or recent alcohol or drug addiction or abuse.
6. History or presence of significant systemic or organ disease
including, but not limited to, renal, cardiovascular, heDatic.
hematopoietic, neurological (including epilepsy) ,
(including bronchial asthma,

pul~ona+
tuberculosis and allergic rhinitis)

gastrointestinal pathology.
7. Presence of psychiatric disorders, glaucoma, diabetes
hyperthyroidism.
8. my other medications (including OTC) within 14 days prior
the start of the study.
9. Ingestion of alcoholic beverages or caffeine- or xanthine_
containing foods or beverages within 48 hours prior to start of the
study.
10. History cf use of psychotropic agents.
11. History of presence of cardiac arrhythmias.
12. Blood donation within 30 days prior to the study.
13. Exposure to known hepatic enzyme inducing or inhibiting agents
within 30 days prior to the study.

or

or

to

F. SUBJECT RESTRICTIONS : The following restrictions were put on
the subjects throughout the study:

1. No concurrent medication other than the study drug.
2. No caffeine or xanthine-containing foods and beverages.

G. STUDY SCHEDULES :

1. Methods : Each treatment consisted of administration of either
the test or reference formulation (1*75 mg) with 240 ml water
following a 10 k fast. Standard meals were served at 4 and 10 hr
after the dose. Liauids were not allowed from one hour before until
one hour after aos-ing. Blood samples were drawn as per the blood
sampling schedule.

2. Randomization Schedule :

Treatment
Phase I Phase

A B

B A

11 Volunteer Number

1
-t 4, 6, 8, 9, 11, 14, 15, 18, 19, 21, 23, 26,
28, 29, 32, 33
2, 3, 5, 7, 10, 12, 13, 16, 17, SO, 22, 24, 25,
27, 30, 31

3. Blood Sampling : Serial blood samples were collected at C)hr
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(pre-dose), 0.17, 0.33, 0.5, 0.75, 1.0, 1.25, 1.5, 2, 3, 4, 5 6
7, 8, 10, 12, 16 and 24hr after dosing. The blood sample5 ~er.&
collected in heparinized Vacutainers. Plasma samples were separated 4
and stored at -200C in the acidified (40% citric acid) vials until
analysis.

H. DRUG TREATMENTS :

1. TEST PRODUCT A : Ketoprofen Capsule, 1*75 mg (Mvlan Labs.) , Lot
# 2AO02H, Assay Potency.97.0%, Batch Size

2. REFERENCE PRODUCT B : OrudisR Capsule, l*75mg (Wyeth-Ayerst) ,
Lot # 9930192, Assay Potency=99.1%, Expiry date: 01/96

I. ASSAY METHODOLOGY : The following assay methodology may be a
proprietary information of the firm and therefore should not be
released under F.O.I.

.

5



J. PHARMACOKINETICS AND STATISTICS : The pharmacokinetic parameters
such as area under the cume until the last measurable sample
point, AUC,, area under the curve until the infinite time, AUCti,
maximum observed concentration, Cmax, time of observed maximum
concentration Tmax and half-life Tl,zwere evaluated. The parameters
were analyzed using analysis of variance in SAS. The bioequivalence
of the mean parameters was assessed using a two one sided t-test
procedure.

K. ?.ESULTS OF THE ~IOEOUIVALENCY STUDY : The mean plasma
concencracion Czme data for the cesc and the xeference formulations
are aiven in Table 1.1. The mean pnarmacok~nec~c parameters and 90%
confidence intervals are Listed in Tabie 2.2. The mean plasma
Concentration time urofiles are given in Attachment 1.3. The plasma
levels are expresse~ as micrcgram/ml, AUC as l.microgram/ml)*hr, and
Tmax and haif-life as hours.

..

6



Table 1.1 : Ketoprofen plaSIIM level (ug/ml) data, N=33, (Me~+SE)—

Time (hr) Mylan (Test) Wyeth-Ayers t

(Reference)

0.0 0.0 (0.0) 0.0 (0.0)

0.17 0.13 (0.03) 0.07 (0.05)

0.33 2.77 (0.41) 2.42 (0.48)

0.5 4.91 (0.43) 4.62 (0.57)

0.75 5.43 (0.36) 5.19 (0.44)

1.0 4.65 (0.25) 4.48 (0.31)

1.25 4.09 (0.20) 3.80 (0.22)

1.5 3.53 (0.17) 3.46 (0.20)

2.0 2.69 (0.12) 2.80 (0.17)

3.0 1.49 (0.11) 1.68 (0.11)

4.0 0.90 (0.06) 1.03 (0.10)

5.0 0.53 (0.03) 0.57 (0.04)

6.0 0.31 (0.02) 0.33 (0.02)

7.0 0.20 (0.01) 0.20 (0.01)

8.0 0.11 (0.01) 0.13 (0.01)

10.0 0.02 (0.01) 0.03 (0.431)’

12.0 0.00 (0.0) 0.0 (0.0)

16.0 0.00 (0.0) 0.0 (0.0)

24.0 0.00 (0.0) 0.0 (0.0)

..
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Table 1.2 : Mean Pharmacokinetic Parameters ~ SD, N=33

PK Parameter Mylan
(Test)

LnAUC, 2.47
(0.15)

AUCi~~ 12.28
(1.77)

LtiUCiti 2.50
(0.15)

Cmax 6.22
(1.99)

LnCmax C.78
(0.33)

Tmax 0.84
(0.52)

T 1/2 I 1.87

Wyeth - T/R 90%
Ayerst ratio Con.Int.
(Reference)

12.08 ~.98 95-102
(2.12)

2.48 0.99” 96-102
(0.18)

.

12.43 0.98 95-102
(2.17)

2.51 0.99” 96-102
(0.18)

6.49 0.96 81-110
(2.61)

1.79 0.99’ 85-114
(0.41)

1.06 -----
(0.74)

1.80 -----

L. ADVERSE EFFECTS : The volunteers toleratea the study well. There
were no adverse events detected or reported for the study.

M. COMMENTS REGARDING THE BIOEOUIVUENCY STUDY : ?rom Tables 1.1,
:Z couid be seen =fiat the mean ~eveis and =fieir ~~efficienl-s of
variation are simiiar and comparable between tesr and reference
products . Table :.2 indicates that the mean pharmacokinetic
parameter differences met the limits of EWO one sided test

criterion implyii-.gequivalence under fasting conditions. The AUC,
is more than 96% cf the AUCi~findicating adequate sampling duration.
The mean T1,2and Tmax values are comparable between test and
reference produces .

VI . BIO-STU’DY PROTOCOL NO. KETO 9413, POST 2RAIVDI.,ALSTUDY

~. TITLE : Single dose bioequivalence investigation comparing Mylan
Ketoprofen capsuies (75 mg) with OrudisR (Wveth-Ayerst) capsules
(75 mg) : Food Scuay

B. STUDY INVESTZGATCRS AND CONTWCT T~O~TCR~ ,
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1.

2.

3.

4.

c.
of
of

D.
21

PrinciDal Investi~
T

Bio-Stuay $

Analytical Investigator : Patrick K. Noonan, Ph.D.

Clinical Phase : October 27-November 11, 1994
Analytical Phase : November 14, 1994-January 4, 1995.

STUDY OBJECTIVE : To compare the oral absorption and elimination
two formulations of Ketoprofen capsules following administration
75 mg dose under fed conditions.

STUDY DESIGN : This was a three-way crossover design involving
healthy male volunteers. Twenty-one healthy male volunteers were

accepted for entry into the clinical phase of the study. All
twenty-one subjects completed the three phases of the clinical
portions of the study. There was a seven day duration between the
three dosing periods (October 27, November 3 and 10, 1994) .

E.

F.

G.

1.
mg

SUBJECT SELECTION CRITERIA : Similar to the previous study.

SUBJECT RESTRICTIONS : Similar to the previous study.

STUDY SCHEDULES :

Methods : Each treatment consisted of the administration of 75
ketoprofen (1*75 mg capsule) with 240ml water. Those subiects

receiving treatments -A and B (fed) received a standar~ized
breakfast approximately 30 minutes prior to dosing. Breakfast
consisted of 1 buttered English muffin, 1 fried egg, 1 slice of
American cheese, 1 slice of Canadian bacon, 1 serving of hashed
brown potatoes, 6 ounces of orange juice and 8 ounces of whole
milk. Subjects receiving treatment C (fasting) fasted for 10 hr
prior to dosing. Lunch was senea four hours after dosing. Dinner
was served 10 hr. after dosing. Liquids were not allowed from 1 hr
before until I hr after dosing, except for the aosinq water and
breakfast fluids.

2. Randomization Schedule : The
was seen:

Treatments
Phase I Phase II phase III

A B c
A c B
B A c
B c A
c A B
c s A

following randomization

Volunteer Number

5, 8, 16, 19
3, 10, 14
2, 12, 15, 20
6, 11, 17
1, 9, 18, 21
4, 7, 13

schedule
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3. Blood Sampling : Serial blood samples were collected from each
subject pre-dose (O hr) and at 0.17, 0.33, 0.S, 0.7s, 1.0, 1.25,
1.5, 2, 3, 4, 5, 6, 7, 8, 10, 12, 16 and 24hr following dosing. The
blood samples were collected in heparinizea Vacutainers. Plasma
samples were separated and stored at -200C i~. the acidifiea (40~
citric acid) vials until analysis.

H. DRUG TREATMENTS :

1. TEST PRODUCT A : Ketoprofen Capsule, 75 mg
Labs) with food, Lot # 2AO02H, Assay Potency=97

{I*75 mg} (Mylan
.o%, Batch Size.

2. REFERENCE PRODUCT B : OrudisR Capsule, 75 mg {1*75 mg} (Wyeth-
Ayerst) with food, Lot # 9930192, Assay Potency=99.1%, Expiry date:
01/96

3. REFERENCE PRODUCT C : Ketoprofen Capsule, 75 mg {1*75 mg}
(Mylan Labs) fasting, Lot # 2AO02H, Assay Potency=97.0%, Batch
Size:

I. ASSAY METHODOLOGY : Similar to the previous study

J. PHARMACOKINETICS AND STATISTICS : The pharmacokinetic parameters
were calculated similar to the previous study. The statistical
evaluation was done using point estimates.

K. RESULTS OF THE POST PRANDIAL BIO-ST’UDY : The plasma level time
data are given in Table 2.1. The mean pharmacokinetic parameters
and the corresponding statistics are given in Table 2.2. The mean
pharmacokinetic profiles are given in Attachment 2.3. The plasma
levels are expressed as microgram/ml, AUC as (microgram/ml)*hr, and
Tmax and half-life as hours.

10
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Table 2.2 : Mean Pharmacokinetic Parameters A Standard Deviation,
N=21

PK TRT A, TRT B, TRT C, Ratio
Parameter Mylan Fed Ref Fed Mylan Fast (A/B)

AUC, 10.20 10.84 22.03 0.94
(2.02) (2.14) ‘2.22)

LnAuct 2.30 2.37 2.47 0.97
(0.20) (0.20) (~.18)

AUCinf 10.86 11.57 12.39 0.94
(2.21) (2.62) (2.26)

LnAUCiti 2.37 2.43 2.50 0.98
(0.21) (0.22) (0.18)

Cmax 3.24 3.56 5.20 0.91
(1.04) (1.10) (2.67)

LnCmax . i3 1.23 1.74 0.92
(;:29) (0.30) (0.43)

Tmax 2.35 2.27 1.36 1.04
(1.11) (1.21) (1.19)

T1/2 2.58 2.98 1.87 0.87
(2.66) (3.68) (0.59)

J4. ADVERSE EFFECT’S : There were no adverse events reported in the
study .

M. COMMENTS FOR THE POST PRANDIA.L BIO-STUDY : From Table 2.1 , it
can be seen that the mean plasma levels and their standard errors
are comparable between test and reference products. Table 2.2
inaicated that tklemean ratio of various pnarmacokinetic parameters
foliowing the :Doci treatment is more 7 alClnan . . .+ suggesting
formulation equivalence after the food chailenge. The Tmax and
half-life values are also comparable. When ccmparea to the fasting
treatment, the 5ooa chalienge appears to have delayed the drug
absorption. The Cmax is also reduced. These observations thus
confirm the labelling information. The extent of absorption however
has not altered much. AUCf values are more =han 93% of the AUCin~
vaiues indicating adequate sampling duration.

VII.DISSOLUTION METHODOLOGY : The following methoaoiogy was used
for the comparative aissoiution of the
formulations .

Apparatus
Speed: 50
Medium: O

USP XXIII Apparatus 11
rpm
C5Y ?otassium Phosphate

test and referen-ce capsule

(paddle)

Buffer

12



Volume : 1000 ml

1... 2ESULTS OF THE DISSOLUTION TESTI?JG : T5.e dissolucicn :~sting

data and results are seen iz Tabie D1.

~. COMMENTS ABOUT THE DISSOLUTION ‘TESTING :

~- ‘Thedissolutions are conducted as per the FDA aissoiution method
and specifications for Ketoprofen capsule are described in the FDA
dissolution handbook. At present USP does not have a recommended
dissolution method or specification for Ketoproien.

2. Though the ,for 50 mg) and (for 75 mg)
mean dissolutions differ considerably, both formulations pass the

mindte dissolution FDA specification ‘Q’ comfortably.

VIII.OVEWL COMMENTS

~. Based cn the provided study results, dissolution data and
analytical validation, the 75 mg formulations appear to be
bioequivalenE . Sased on the formulation proportionality coupled
with comparable dissolution, the 50 mg formulations can be deemed
bioequivalent .

2. The firm has modified the formulation from the previous one, by
i) Using active ingredient instead of
used previously and ii) By altering the inaccives qualitatively and
quantitatively. The new capsule weight is 300 mg compared to 250 mg
for the previous formulation. Since the firm has conducted
acceptable bio-studies using this new formulation, in-future, the
dissolution profiles of this new formulation would be used as the
reference .

ZX.RECOMMENDATIONS :

:. The cissoiuticn zesting data ccnaucted by Mylan Labs on its
Ketoprofen 75 mg and 50 mg capsule iormula~lons, lot #’s 2AO02H and
2AO01H respectively are acceptable.

2. The bioeauivaience study conducted by Nylan labs . Gn ics 7S mg

capsuie, loi # 2AO02H, comparing it to Wyecn Ayerst’s OruaisR, 75
m~ capsule, Lot # 9930192 has been found acceptable by the Division
01 Bloequivalence . The study aemonscra~es chat Mylan labs’s
ketonrofen 75 ma caDsule is bioeauivaient to the reference product,
OruaisR, 75 mg ~aps-ule manufactu-rea by Wyeth-Ayerst.

~. . The firm has conducted an acceptable in-vivo bioequivaience
study, comparing its 75 mg capsule of zhe =est prouucc with 75 mg
capsuie ci the reference product OruaisR manufacture by Wyeth-
Ayerst Labs. The formulation for the 50 mg strength is
proportionally simiiar to the 75 mg screngch of the test product



which underwent bioequivalency testing. The waiver of in-vivo
bioequivalence study requirements for the 50 mg capsule of the test
product is granted. The 50 mg Ketoprofen capsule of the test
product is therefore deemed bioequivalent to the 50 mg capsule of
OrudisR manufactured by Wyeth-Ayerst.

4. The dissolution testing should be incorporated into the firm’s
manufacturing controls and stability program. The dissolution
testing should be conducted in 1000 ml of pH 7.4, 0.05M Potassium
Phosphate Buffer at 37°C using USP XXIII apparatus II (paddle) at
50 rpm. The test product should meet the following specifications:

Not less than of the labelled amount of the drug in the
dosage form is dissolved in 30 minutes.

5. From the Bioequivalence point of view the firm has met the
requirements of in-vivo bioequivalency and in-vitro dissolution
testing and the application is acceptable.

nfl

w“/’7 e

Prade~p . Sathe, Ph.D.
Divisibrf’of Bioequivalence,
Review Branch I.

D~ector, Division of Bioequivalence

cc : ANDA # 74-035 (Original, Duplicate), HFD-600 (Hare) HFD-630,
HFD-344 (CViswanathan) , HFD-652 (Huang, Sathe) , Drug File’,Division
File.
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Table D1. In Vitro Dissolution Testing

Drug (Generic Name) : Ketoprofen Capsule
Dose Strength: 75 mg and 50 mg
ANDA No.: 74-035
Firm: Mylan Labs
Submission Date: May 23, 1995

I. Conditions for Dissolution Testing:

USP XXIII Paddle RPM: 50
No. Units Tested: 12
Medium: pH 7.4, 0.05M Potassium Phosphate Buffer
Volume: 1000ml
Specifications: NLT (Q) in 30 minutes
Reference Drug: OrudisR by Wyeth-Ayerst
Assay Methodology:

II. Results of In Vitro Dissolution Test~ng:

Sampling Test Product : Mylan’s Reference Product : Wyeth
Times Ketoprofen Capsule Ayerst’s OrudisR
(Minutes) Lot # 2AO01H Lot # 9930190

Strength (5o mg) Strength (50 mg)

Mean % Range %Cv Mean % Range %Cv

10 74.0 6.2 60.2 1 10.3

20 88.0 I 3.3 88.1 [ 6.7

30 92.9 2.2 95.9 4.3

Sampling Test Proauct : Mylan’s Reference Product : Wyeth
Times Ketoprofen Capsule Ayerst’s OrudisR
(Minutes) Lot # 2AO02H LOL + 9930192

Strength (75 mg) Stuen.gth (75 mg)

Mean % Range %Cv Mean % Range %Cv1
10 79.1 I 10.3 45..4 12.3

20 90.6 4.7 54.1 14.8

30 95.3 3.3 93.6 3.0
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